






LOCALIZING NON-IDEAL IRISES VIA CHAN-VESE MODEL AND 













A dissertation submitted in partial fulfillment of the  
requirements for the award of the degree of 






Faculty of Computing 








































First and foremost, I would like to express heartfelt gratitude to my 
supervisor Prof. Dr. Ghazali Bin Sulong for his constant support during my study at 
UTM. He inspired me greatly to work in this project. His willingness to motivate me 
contributed tremendously to our project. I have learned a lot from him and I am 
fortunate to have him as my mentor and supervisor  
 
 
Besides, I would like to thank the authority of Universiti Teknologi Malaysia 
(UTM) for providing me with a good environment and facilities such as computer 
laboratory to complete this project with software which I need during process. 
 
 
To my dearest wife Zuzan, my son Event and my siblings whose 
inspirational words and prayers gave me the strength to carry on. God have 








Biometrics is the science of recognizing the identity of a person based on 
the physical or behavioral characteristics of the individual such as signature, face, 
fingerprint, voice and iris. With a growing emphasis on human identification, iris 
recognition has recently received increasing attention. Performance of iris 
recognition scheme depends on the isolation of the iris region from rest of the eye 
image. In this research, Iris as one of the components of an eye image is chosen due 
to its uniqueness and stability. Iris recognition scheme involves Acquisition, 
Localization, Normalization, Feature extraction and Matching. Iris localization is 
the most significant and crucial stage in iris recognition system, because it 
determines the inner boundary and outer boundary in an eye image. In conventional 
localization methods, the inner and outer boundaries are modeled as two circles, but 
in actual fact, both boundaries are near-circular contour rather than perfect circles. 
For this research, the non-ideal iris images which are acquired in unconstrained 
environments are used (i.e. image with bright spots, non uniform intensity, eyelids 
and eyelashes occlusion). Firstly, Gaussian filter is applied as pre-processing to 
reduce the iris image noises and then Chan-Vese model to detect the inner 
boundary and localize pupil region. Next, Gaussian filter is applied again to reduce 
the effect of eyelids and eyelashes for faster and easier detection of the outer 
boundary. Finally, Variational Level Set Formulation of Active Contours without 
Re-initialization is applied to localize the outer boundary. Experimental results of 
CASIA-Iris-Interval Version 3 database show that the performance of the proposed 











Biometrik adalah sains untuk mengenalpasti identiti seseorang berasaskan 
ciri-ciri fizikal dan kelakuan individu seperti tandatangan, wajah, cap jari, suara dan 
iris. Kini, dengan bertambahnya penekanan terhadap pengenalan manusia, 
pengecaman iris mendapat banyak perhatian. Prestasi sistem pengecaman iris 
bergantung kepada pengasingan kawasan iris daripada imej mata. Dalam kajian ini, 
di mana iris merupakan salah satu komponen imej mata dipilih berdasarkan keunikan 
dan kestabilan yang ada padanya. Sistem pengecaman iris melibatkan pemilikan, 
petempatan, normalisasi, pengekstrakan ciri dan pemadanan. Petempatan iris adalah 
paling penting dalam sistem pengenalan iris ini kerana ia menentukan sempadan 
dalaman dan luaran imej mata. Dalam kaedah petempatan konvensional, kontur 
sempadan dalaman dan luaran di model kan sebagai dua bulatan, dimana kontur 
kedua-dua sempadan ini adalah tidak sempurnanya bulat. Dalam kajian ini, imej iris 
yang tidak ideal yang diambil dalam persekitaran yang terhad digunakan (iaitu imej 
yang mengandungi bintik cerah, itensiti tidak sekata, dan terlindung oleh kelopak dan 
bulu mata). Pertama, penapis “Gaussian” digunakan sebagai pra-pemprosesan untuk 
mengurangkan kekaburan imej iris dan selepas itu model “Chan-Vese” digunakan 
untuk mengesan sempadan dalaman dan kedudukan anak mata. Seterusnya, penapis 
“Gaussian” digunakan sekali lagi untuk mengurangkan kesan kelopak dan bulu mata 
serta mempercepatkan proses pengesanan sempadan Iuaran. Akhirnya kaedah 
“Variational Level Set of Active Contours without Re-initialization” digunakan untuk 
mengenalpasti perletakan sempadan Iuaran. Keputusan eksperimen menggunakan 
pangkalan data versi 3 “CASIA-Iris-Interval” menunjukkan prestasi kaedah ini 
adalah memberangsangkan dengan kadar ketepatan 98.39%. 
 
 
 
